The rat bfp/znfl79 transcript for a member of the RING finger protein family, is expressed in brain and up-regulated in neural differentiation of P19 embryonic carcinoma cells. Here we report the fulllength cDNA structure of human BFP/ZNF179 and its expression profile. The cDNA clone consists of 3082 nucleotides and encodes an open reading frame of a 632-amino acid protein that contains a RING finger domain at its N-terminus, and alanine-rich and glycine-rich domains at its C-terminus. Reverse transcriptase polymerase chain reaction analysis of various human tissues indicated that BFP/ZNF179 is predominantly expressed in brain. Key words: BFP/ZNF179; RING-finger motif; brain specific; chromosome 17pll.2
The RING finger is a C3HC4-type zinc finger motif, and members of RING finger proteins can be divided into several groups according to their sequence homology, domain structure and assumed biological functions. 1 Members of the RING finger family have been implicated in a variety of functions such as transcriptional regulation, DNA repair, site-specific recombination and signal transduction. 1 ' 2 The RING finger protein family includes a number of putative transcriptional regulators related to oncogenesis, signal transduction, development, and nucleic acid interaction. 1 The rat bfp/znfl79 cDNA was initially isolated by using degenerated PCR of conserved RING finger domain from a rat brain cDNA library and its transcript was detected predominantly in the brain. 3 Recently, two independent groups reported the mouse full-length cDNAs of bfp/znfl79. 4 ' 5 Although a partial fragment of human counterpart was initially identified from a human genomic library by low-stringency screening, 6 the complete Communicated by Satoshi Tabata * To whom correspondence should be addressed. Tel. +81-43-20&-3135, Fax. +81-43-251-9818, E-mail: t_saito@nirs.go.jp t The nucleotide sequence data reported in this paper of human BFP/ZNF179 genes have been submitted to DDBJ, EMBL, and GenBank database and appear under the accession number AB026054
cDNA sequence of the human gene have not been reported yet. Human BFP/ZNF179 gene was assigned to 17pll.2 region by fluorescence in situ hybridization (FISH) closely associated with the Smith-Magenis syndrome (SMS) locus. 6 SMS is a microdeletion syndrome due to a DNA rearrangement that results from homologous recombination between repeat gene clusters flanking the common deletion region. 7 At present, BFP/ZNF179 is mapped within a SMS critical region being one of the candidate genes. Here we report the entire sequence, genomic structure, and expression profile of the human BFP/ZNF179 gene.
We searched for human ESTs showing significant homology to mouse bfp/znfl79 as a query sequence against the database of Expressed sequence Tags (dbEST), and identified one EST (accession number, AI499029) which was best matched to the mouse gene. Using this EST sequence, we performed 5'-and 3'-rapid amplification of cDNA ends (5'-and 3'-RACE) (Clontech, Palo Alto, CA, USA) and isolated assembled cDNA clones covering the entire coding region from a human fetal brain cDNA library. The cDNA was 3082 bp in length and contained an open reading frame (ORF) of 632 animo acids (aa). The nucleotide and deduced amino acid sequences are shown in Fig. 1 . A putative polyadenylation recognition site, AATAAA, is located 12 bp upstream from the poly(A) tail. The putative RING finger motif (C3HC4) is located at the amino-terminal region of the protein (between residues 57 aa and 97 aa) (Fig. 1) . A glycine-rich (21/100) and alanine-rich (24/100) domains of unknown function is found at the C-terminus region. A putative nuclear localization signal, KQKR, is found at residues 102 aa to 105 aa (Fig. 1) . The nucleotide sequence data of human BFP/ZNF179 will appear in the DDBJ, EMBL, and GenBank nucleotide sequence databases under accession number AB026054. A homology search of the cDNA sequence revealed that it significantly matched with mouse bfp/znfl79 (accession number AB013097 and + using excess amounts of Superscript II reverse transcriptase (Gibco BRL, Gaithersburg, MD, USA) and random hexamer primers. PCR was carried out in a final volume of 10 fi\ containing 1 x LA-PCR buffer (Takara, Kyoto, Japan), 2 pM each primer, 200 fiU each dNTP, 20 ng of template DNA and 0.01 units of LA-Taq DNA polymerase (Takara, Kyoto, Japan). Temperature and time schedule were 30 cycles of 95° C for 20 sec. and 62°C for 1 min. . PCR products were separated on 2.5% Nusieve GTG agarose gel (FMC, Rockland, ME, USA) with a 1-kb ladder DNA marker (Gibco BRL, Gaithersburg, MD, USA).
our unpublished data, 88% identity and 91% similarity) and rat bfp/znfl79 (accession number AF054586, 89% identity and 92% similarity).
We examined the distribution of BFP/ZNF179 transcript in various human tissues by reverse transcriptase polymerase chain reaction (RT-PCR). Primers used for RT-PCR correspond to the coding region of the gene (5'-GAG CCT GGG CGA GAA GAT GAA-3' and 5'-GCC GCC CTC ACC AGA CTC CAG-3')-The RT-PCR was carried out as described previously. 8 ' 9 A clear single band of expected size, 283 bp, was detected in adult and fetal brain, while only a faint band was seen in heart tissue ( Fig. 2) . Thus the brain expressed the highest amount of BFP/ZNF179 mRNA. Preliminary RT-PCR experiment for brain subregions suggested BFP/ZNF179 mRNA is ubiquitously expressed and the transcription does not have cell or regional specific feature in brain (data not shown). This observation is similar to that of mouse bfp/znfl79, which was highly expressed in the cerebral cortex, piriform cortex, hippocampus, lateral amygdaloid nucleus, and ventromedial hypothalamus by in situ hybridization histochemistry. 4 The exon-intron boundaries of human BFP/ZNF179 genes were determined by aligning the cDNA sequence with the genomic sequence from the cosmid clone (accession number, AC004448). All but one splicing sites conformed to the canonical splicing acceptor and donor rule of AG-GT. The human BFP/ZNF179 gene is relatively small and spans approximately 6 kb (two times the cDNA). It is divided into 14 exons, which ranges in size from 41 bp (exon 2) to 1569 bp (exon 14). The first exon is > 139 bp and it contains the putative ATG start codon. The last exon of 1569 bp contained the TAG translation stop codon followed by a 1102 bp 3'-untranslated region. The entire RING finger domain is encoded by a singleexon,exon 3.
The SMS is thought to be a contiguous-gene deletion syndrome associated with an interstitial deletion of the short arm of chromosome 17 in band pi 1.2. The clinical findings of SMS include mental retardation, neuro-behavioral abnormalities, sleep disturbances, short stature, minor craniofacial and skeletal anomalies, congenital heart defect and renal anomalies.
1Q~13 At present, the critical region of SMS has been narrowed down within 5Mb at 17pll.2. 7 Human chromosome 17pll-pl2 has a high gene density and is genetically unstable. Several candidate genes are mapped within the deleted region. 7 However, the relation of these genes with SMS is still obscure, to date.
Initially, a partial genomic fragment including RING finger domain was isolated and its chromosomal localization was assigned to the SMS critical region of 17pll.2. 6 The subsequent the FISH analyses indicated that the genomic DNA including BFP/ZNF179 fragment was deleted in one of the two homologues on 17pll.2 in six of six patients with SMS.
14 In another report, the BFP/ZNF179 was not deleted in two SMS patients with smaller deletions by FISH experiments. 7 As SMS critical region varies in the proximal break points, 15 and BFP/ZNF179 is one of the most proximal genes in this region, 14 our present data of the full-length cDNA sequence together with the genomic structure of the gene might be a useful tool to detect the deletion or mutation search of BFP/ZNF179 gene in SMS patients.
